Neurovascular coupling in the human visual cortex is modulated by cyclooxygenase-1 (COX-1) gene variant.
Functional hyperemia, the brain's capability to alter microvascular blood flow in response to the metabolic demands of active neurons, is essential for sustained mammalian brain function. Pharmacological studies in mice suggest neurovascular coupling to centrally involve cyclooxygenase-1 (COX-1) metabolites such as prostaglandins. In humans, however, genetic variation of the COX-1 gene impacting the coupling of neural activity to hemodynamic responses (HRs) has not been investigated yet. In this study, we determined whether COX-1 genotype-dependent enzymatic function impacts HRs in humans. Specifically, using a double-blind Imaging Genetics approach utilizing functional near-infrared spectroscopy, we measured HRs following visual checkerboard stimulation. COX-1 genotype (L237M, rs5789)-dependent decrease in enzymatic function in heterozygous L/M carriers is associated with a 42% reduction of the HR amplitude. This finding is discussed in the context of potentially imbalanced neurovascular mechanisms involving arachidonic acid, which underlie vasodilatory and vasoconstrictive forces of functional hemodynamics. Generally, these findings might help to improve our understanding of pathologies such as stroke and Alzheimer's disease in which neurovascular coupling is altered. Additionally, our results may have important implications for functional brain imaging in which HRs are commonly used as a surrogate for neural activation.